WO 2005/071268 



10/586267 

PCT/GB2005/000126 

IAP1 1 Rec'd PCT/PTO 1 4 JUL 2006 



SCREW VACUUM PUMP 

The invention relates to a screw pump. 

A screw pump comprising two externally threaded rotors mounted in a pump body 
and adapted for counter-rotation in the body with intermeshing of the rotor threads 
is well known. Close tolerances between the rotor threads at the points of 
intermeshing and with the internal surfaces of the pump body cause volumes of 
gas being pumped between an inlet and an outlet to be trapped between the 
threads of the rotors and the internal surface of the pump body and thereby urged 
through the pump as the rotors rotate. 

Such screw pumps are potentially attractive because they can be manufactured 
with few working components and they have an ability to pump from a high 
vacuum environment at the pump inlet down to atmospheric pressure at the pump 
outlet. As a result, a screw pump may be employed as a backing pump for a 
secondary pump, such as a turbomolecular pump, for evacuating a process tool. 

If a screw pump has a sufficiently high capacity, two turbomolecular pumps could 
be simultaneously backed by a single screw pump by connecting the exhausts of 
the turbomolecular pumps to the inlet of the screw pump via a common backing 
line. However, in such an arrangement, any variation in the flow rate of pumped 
gas exhaust from one of the turbomolecular pumps could change the fluid 
pressure within the common backing line, which in turn would affect the 
performance of the other turbomolecular pump exhausting into the common 
backing line. In view of this, typically each secondary pump is backed by a 
respective pump. 



It is an aim of at least the preferred embodiment of the present invention to provide 
an improved screw pump which can simultaneously back two pumps whilst 
substantially avoiding the aforementioned problem. 
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In a first aspect, the present invention provides a screw pump comprising a 
chamber defining with first and second externally threaded rotors mounted on 
respective shafts and adapted for counter-rotation within the chamber a plurality of 
flow paths having respective fluid inlets. 

By providing two inlets for the chamber, separate flow paths can be defined within 
the chamber, the flow paths being isolated from each other by the screw pump 
mechanism until the paths merge at, for example, the pump outlet. By isolating 
the fluid passing along one flow path from the fluid passing along the other, 
pressure differentials between the first and second flow paths can be substantially 
maintained, and so any fluctuation in the pumping rate of one pump connected to 
the screw pump does not significantly affect the performance of the other pump 
connected to the screw pump. Thus, a single screw pump can be provided for 
backing simultaneously two secondary pumps, reducing the cost and size of the 
footprint of a pumping arrangement for two process tools. 

In a preferred embodiment, the inlets are located towards or at a low pressure side 
of the chamber, and a fluid outlet is located towards or at a high pressure side of 
the chamber. For example, the inlets may be formed in a common surface 
defining the chamber, and may be located on a common plane, for example, 
substantially perpendicular to rotational axes of the shafts. The pump may 
comprise a pump body defining said chamber, the body having first and second 
opposing plates, and wherein the fluid inlets are formed in the first plate and a fluid 
outlet is formed in the second plate. Alternatively, or in addition, an inlet can be 
provided in a side wall of the chamber, thereby providing inter-stage porting. 

p re f era bly, a first flow path is defined between the internal surface of the chamber 
anc j the external surface of the first rotor, and a second flow path is defined 
between the internal surface of the chamber and the external surface of the 
second rotor. The flow paths are preferably arranged such that fluid flows along 
the flow paths in substantially the same direction. 
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In a second aspect, the invention provides a pumping arrangement comprising a 
screw pump as aforementioned, a first pumping unit having an exhaust connected 
to a first inlet of the screw pump and a second pumping unit having an exhaust 
connected to a second inlet of the screw pump. 

* * 

In a third aspect, the present invention provides a pumping arrangement 
comprising a screw pump, the screw pump comprising a body defining a chamber 
housing first and second externally threaded rotors mounted on respective shafts 
and adapted for counter-rotation within the chamber, the rotors defining with the 
body first and second flow paths passing through the chamber, each flow path 
having a respective fluid inlet located in said body, a first pumping unit having an 
exhaust connected to the fluid inlet of the first flow path of the screw pump, and a 
second pumping unit having an exhaust connected to the fluid inlet of the second 
flow path of the screw pump. 

Preferred features of the present invention will now be described, by way of 
example only, with reference to the accompanying drawings, in which: 

Figure. 1 illustrates a cross-section of an embodiment of a screw pump according 
to the invention; and 

Figure 2 illustrates a pumping arrangement including the screw pump of Figure 1 . 

The pump 10 includes a pump body 12 having a top plate 14 and a bottom plate 
16 defining a chamber 18 therebetween. First and second fluid inlets 20, 22 to 
the chamber 18 are formed in the top plate 14, and a fluid outlet 24 from the 
chamber 18 is formed in the bottom plate 16. 

The pump 10 further includes a first shaft 26 and, spaced therefrom and parallel 
thereto, a second shaft 28 having longitudinal axes substantially orthogonal to the 
top plate 14 and bottom plate 16. Bearings (not shown) are provided for 
supporting the shafts 26, 28. The shafts 26, 28 are adapted for rotation within the 
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chamber 1 8 about the longitudinal axes in a contra-rotational direction. One of 
the shafts 26, 28 is connected to a drive motor (not shown), the shafts being 
coupled together by means of timing gears (not shown) so that in use the shafts 
26, 28 rotate at the same speed but in opposite directions. 

A first rotor 30 is mounted on the first shaft 26 for rotary movement within the 
chamber 18, and a second rotor 32 is similarly mounted on the second shaft 28. 
Each of the two rotors 30, 32 are of generally cylindrical shape and has a helical 
vane or thread 34, 36 respectively formed on the outer surface thereof, the threads 
intermeshing as illustrated. The shape of the rotors 30, 32 and in particular the 
shapes of the threads 34, 36 relative to each other and to the inner surface of the 
pump body 12 are calculated to ensure close tolerances with the inner surface of 
the pump body 12. 

In use, the exhaust of a first secondary pump, such as a turbomolecular pump, is 
connected to a first inlet 20, and the exhaust of a second secondary pump is 
connected to the second inlet 22. Rotation of the pump shafts 26, 28 pumps fluid 
entering the pump 10 via the first inlet 20 to pass along a first flow path 38 defined 
between the internal surface of the. pump body 12 and the thread 34 of rotor 30, 
and pumps fluid entering the pump 10 via the second inlet 22 to pass along a 
second flow path 40 defined between the internal surface of the pump body 12 
and the thread 36 of rotor 32, the flow paths 38, 40 merging at the outlet 24 where 
the pumped fluid is exhaust from the pump 10 at or around atmospheric pressure. 

By defining two flow paths 38, 40 isolated from each other by the rotors 30, 32 
until the paths merge at the pump outlet 24, pressure differentials between the 
flow paths 38, 40 can be substantially maintained, and so any fluctuation in the 
pumping rate of one of the secondary pumps does not significantly affect the 
performance of the other secondary pump. Thus, as shown in Figure 2, a single 
screw pump 10 can be provided for backing simultaneously two secondary pumps 
50, 50', each having an exhaust 52, 52' connected to a respective inlet 20, 22 of 
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the screw pump, thereby reducing the cost and size of the footprint of the pumping 
arrangement for two process tools. 

In summary, the invention provides a dual inlet screw pump, in which a chamber 
defines with first and second externally threaded rotors respective fluid flow paths 
within the chamber. This can enable fluid entering the pump via the first inlet to 
be pumped substantially in isolation from fluid entering the pump via the second 
inlet. 
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